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Claims 



A method of performing a fiie frequency synchronization 
compensating for a carrier frequency deviation from an 
oscillator frequency in a multi-carrier demodulation 
system (130) of the type capable of carrying out a 
differential phase decoding of multi-carrier modulated 
signals, said signals comprising a plurality of symbols 
(200) , each symbol being defined by phase . differences 
between simultaneous carriers (202) having different 
frequencies, said method comprising the steps of: 

determining a phase difference between phases of the 
same carrier in different syijibols; 

determining a frequency o^fesset by eliminating phase 
shift uncertainties corrds*c\i£irtg^ to codeable phase 
shifts from said phase ^i^dfe?d^ce; and 

performing a feedback correction of said carrier 
frequency deviation based oh said determined frequency 
offset. J 

A method of performing a fitie frequency synchronization 
compensating for a carrier J frequency deviation from an 
oscillator frequency in a multi-carrier demodulation 
system (130) of the type capable of carrying out a 
differential phase decodincj of multi-carrier modulated 
signals, said signals comprjising a plurality of symbols 
(200) , each symbol being defined by phase differences 
between simultaneous carriers (202) having different 
frequencies, said method cojnprising the steps of: 

determining respective phdse of the same carrier in 
different symbols; I 

eliminating phase shift uncertainties corresponding to 



# 
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codeable phase shifts fron 
respective phase deviations; 



determining a frequency of 
difference between said phas 



4set by determining a phase 
deviations ; 



performing a feedback correct 
frequency deviation based oh 
offset. 



A method of performing a fi 
compensating for a carrier 
oscillator frequency in a 
system (13 0) of the type 
differential phase decoding 
signals, said signals comp 
(200) , each symbol being 
between simultaneous ca 
frequencies, said method co] 



for a plurality of carriers (202) in said symbols (200) 



said phases to determine 



ion of said carrier 
said determined frequency 



in 2 



frequency synchronization 
fjrequency deviation from an 
multi-carrier demodulation 
dapable of carrying out a 
of multi-carrier modulated 
lurality of symbols 
ci by phase differences 
(202) having different 
ing the steps of: 




determining a phase dij 
same carrier in different 

determining a frequency 
shift uncertainties corre 
shifts from said phase dif 



f f et ence 



between phases of the 
Symbols; and 



offset by eliminating phase 
sponding to codeable phase 
erence; 



determining an averaged 
averaging said determined 
plurality of carriers (202) ; 



performing a feedback cor 
deviation based on said 

( f off set) * 



frequency offset (f offset ) by 
frequency offsets of said 
and 



ection of said frequency 
averaged frequency offset 



A method of performing a fine frequency synchronization 

i 
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compensating for a carrier 
oscillator frequency in a 
system (13 0) of the type 
differential phase decodin 



frequency deviation from an 
multi-carrier demodulation 

capable of carrying out a 
of multi-carrier modulated 



signals, said signals comprising a plurality of symbols 
(200) , each symbol being defined by phase differences 
between simultaneous carriers (202) having different 
frequencies, said method comprising the steps of: 

for a plurality of carrier*; (202) in said symbols (200) : 

determining respective phases of the same carrier in 
different symbols ; 

eliminating phase shift uncertainties corresponding to 
codeable phase shifts irom said phases to determine 
respective phase deviat 

determining a frequence offset by determining a phase 
difference between said phase deviations; 

determining an averaged [frequency offset by averaging 
said determined frequency} offsets of said plurality of 
carriers; and 



performing a feedback 
deviation based on said 



:orrection of said frequency 
reraged frequency offset . 



The method according to dlaims 1 or 3 , wherein said step 
of determining a phase difference comprises the step of 
determining a phase difference between phases of the 
same carrier (202) in symbols (200) which are adjacent 
in the time axis direction. 



The method according to (Claims 1 or 3 , wherein said step 
of determining a frequency offset comprises the step of 
eliminating phase shifts uncertainties corresponding to 
M-ary phase shifts. 
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The method according to claims 2 or 4, wherein said step 



of determining respective 



hases comprises the step of 



determining respective phases of the same carrier (202) 



in symbols (200) which ar3 
direction. 



adjacent in the time axis 



The method according to claims 2 or 4 , wherein said step 
of eliminating phase shift! uncertainties comprises the 
step of eliminating M-ary phase shifts. 



An apparatus for per 
synchronization compensat 
deviation from an os 
mult i -carrier demodulatio 
capable of carrying out a 
multi-carrier modulated sj 
a plurality of symbols 
by phase differences bet 
having different frequenci 



orming a fine frequency 
Ing for a carrier frequency 
jillator frequency, for a 
system (13 0) of the type 
ifferential phase decoding of 
said signals comprising 
, each symbol being defined 
tn simultaneous carriers (202) 
is, said apparatus comprising: 



means (330) for determining a phase difference between 
phases of the same carrier (202) in different symbols 
(200); 

means (340, 342) for detejrmining a frequency offset by 
eliminating phase shift uncertainties corresponding to 
codeable phase shifts froitj said phase difference; and 

means for performing a I feedback correction of said 
frequency deviation based] on said determined frequency 
offset. 



An apparatus 
synchronization 
deviation from 



for performing 
compensating for 
an osqillator 



a fine frequency 
a carrier frequency 
frequency, for a 



multi-carrier demodulation system (13 0) of the type 
capable of carrying out a differential phase decoding of 



• # 
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multi-carrier modulated signe 
a plurality of symbols (200) 
by phase differences between 
having different frequencies, 



means for determining respective phases of the same 
carrier in different symbols; 



means for eliminating p 
corresponding to codeable ph 
to determine respective phase 



means for determining a frequency offset by determining 



a phase difference between sa 



Is, said signals comprising 
each symbol being defined 
simultaneous carriers (202) 
said apparatus comprising: 



flase shift uncertainties 
se shifts from said phases 
deviations ; 



d phase deviations; 



means for performing a fgfe&j^ack correction of said 
frequency deviation based on | said determined frequency 
offset. 

An apparatus for performing a fine frequency 
synchronization compensating! for a carrier frequency 
deviation from an oscillator frequency, for a 
multi-carrier demodulation kystem (13 0) of the type 
capable of carrying out a differential phase decoding of 
multi-carrier modulated signals, said signals comprising 
a plurality of symbols (200)1, each symbol being defined 
by phase differences between I simultaneous carriers (202) 
having different frequencies! said apparatus comprising: 

means (3 30) for determining! a phase difference between 
phases of the same carrier (12 02) in different symbols; 

means (340, 342) for determining a frequency offset by 
eliminating phase shift uncertainties corresponding to 
codeable phase shifts from £f aid phase difference; 



means (344) for determining an averaged frequency offset 
( f off set) b Y averaging determined frequency offsets of a 
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plurality of carriers; and 



means for performing a febdback correction of said 



frequency deviation based 
offset. 



n said averaged frequency 



An apparatus for performing 
synchronization compensating 
deviation from an oscil 
multi-carrier demodulation 



capable of carrying out a differential phase decoding of 
multi-carrier modulated signals, said signals comprising 
a plurality of symbols (200), each symbol (200) being 
defined by phase differences between simultaneous 



carriers (202) having dj 
apparatus comprising : 



a fine frequency 
for a carrier frequency 
lator frequency, for a 
system (130) of the type 



f f erent 



frequencies, said 



means for determining resj 
carrier in different symbols I 



\tive phases of the same 



means for eliminating dhase shift uncertainties 
corresponding to codeable phase shifts from said phases 
to determine respective phask deviations; 

means for determining a frequency offset by determining 
a phase difference between sjaid phase deviations; 

means for determining an averaged frequency offset by 
averaging determined frequency offsets of a plurality of 
carriers; and 

means for performing a fbedback correction of said 
frequency deviation based | on said averaged frequency 
offset. 



The apparatus according to (claims 9 or 11, wherein said 
means (330) for determining a phase difference comprises 
means for determining a phcjse difference between phases 



of the same carrier in symbolfe which are adjacent in the 
time axis direction. 



The apparatus according to cl 
means for determining respecn 
for determining respective pha 
symbols which are adjacent ir 



aims 10 or 12, wherein said 
ive phases comprises means 
ses of the same carrier in 
the time axis direction. 



The apparatus according to c 
means (340, 342) for deter[mi 
comprises a M-ary phase s 
(340) and a complex multiplil 



The apparatus according to cli 
means for eliminating pi 
comprises a M-ary phase shift 
a complex multiplier. 



aims 9 or 11, wherein said 
ning a frequency offset 
tflft keying decision device 



The apparatus according to 
wherein said means for 
of said frequency deviati 
controlled oscillator (322) 
(326) . 



performing 



la 



The apparatus according to c 
for performing a feedback 
deviation further comprises 
preceding said numerical contr 



aims 10 or 12, wherein said 
ase shift uncertainties 
keying decision device and 



o i 



one of claims 9 to 16, 
a feedback correction 
comprises a numerical 
and a complex multiplier 



im 17, wherein said means 
correction of said frequency 
a low path filter (324) 
piled oscillator (322) . 



